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Introduction 
Household food insecurity (HFI) is defined in the USA as “limited or 
uncertain availability of nutritionally adequate and safe foods or limited or 
uncertain ability to acquire acceptable foods in socially acceptable ways.”1 
HFI is currently conceptualized as a progression of events that may start 
with household members being worried about not being able to access 
their needed food in the future due to socioeconomic uncertainties, 
followed by first sacrificing the quality of the diet and when food insecurity 
reaches its more severe form reducing the amount of calories consumed.1 
The current HFI paradigm posits that adults tend to buffer children with 
adults experiencing the more severe forms of food insecurity before 
children do.1 The instruments most commonly used for examining risk 
factors and consequences of HFI are based on the US Household Food 
Security Survey Module (HFSSM) and/or scales derived from it. The 
complete HFSSM is an 18-item experience-based scale in which an 
individual who has knowledge of the food situation in the household 
responds to questions about worries related to food deprivation, as well as 
to questions about dietary quality and food insufficiency experienced by 
adults and/or children living in the household. Based on the number of 
affirmative responses, an additive score is computed for each household, 
thus allowing each household to be classified as experiencing food 
security, low food security, or very low food security.1 The HFSSM and 
related (sub)scales allow for assessing the food (in)security situation in the 
whole household but do not provide information regarding the food 
(in)security experience among specific members of the household.1  
Data collected with the HFSSM indicate that, in 2010, 14.5% (17.2 
million) of US households were food insecure at some point during the 
year. Risk factors for HFI include: household income near or below the 
federal poverty line; single-headed households with children; and black 
and Hispanic households. Given that an alarming 1 in 5 children are at risk 
of hunger (1 in 3 among black and Latino children) and that 3.9 million 
households with children were food insecure in 2010,2 it is crucial to 
understand how HFI affects the present and future development and well-
being of our children.  
 
Household Food insecurity and Child Development: Conceptual 
Framework 
HFI is likely to be the result of material poverty, poor health of household 
member(s), as well as suboptimal livelihood and household management 
strategies.1 HFI can affect the child’s physical, mental, social, and psycho-
emotional development through different pathways (see Figure 1). A 
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“biological” pathway involves the direct link between HFI, poorer dietary 
intakes, nutritional status, and overall well-being. A “psycho-emotional” 
pathway involves the worry/anxiety, feeling of deprivation and alienation, 
distress, and adverse family and social interactions that result when 
households are exposed to HFI. It is plausible that both pathways can lead 
to serious behavioral and psycho-emotional problems in caregivers and 
their children and, as a result, to suboptimal child social and intellectual 
development.3 It is also likely that many, if not all, of these relationships 
are bidirectional (e.g., HFI may lead to maternal depression and vice 
versa). 
Understanding the impact of HFI on child development requires an 
in-depth analysis of how this condition affects children through direct 
pathways and indirectly through caregiver-mediated pathways.3 HFI is a 
powerful stressor that can increase the levels of anxiety, stress, and 
depression among the children’s caregivers. This situation may in turn 
have a negative impact on the development of the child as caregivers with 
mental health issues may not be able to have optimal interactions with 
their offspring. In addition, potentially powerful material hardship stressors, 
such as HFI, may negatively affect all household members, contributing to 
a physical and psycho-emotional dysfunctional environment that poses a 
risk for the optimal development of the child.  
 
Objectives 
Because poverty is a strong determinant of both HFI and child 
development, it is important to examine whether HFI per se is a risk factor 
for suboptimal child development. The first objective of this review article 
is to examine the association between HFI and child intellectual, 
behavioral, and psycho-emotional development, controlling for 
socioeconomic indicators. The second objective is to examine the 
relationship between HFI and maternal mental health, which is known to 
have a powerful impact on the development of children. The third objective 
is to examine if the relationship between poverty and poor child 
development outcomes is mediated by HFI and if the relationship between 
HFI and child development is mediated by caregiver’s characteristics. 
 
Methods 
We conducted a Pubmed search using the key words “food insecurity 
children” and identified 358 articles. To be included, articles had to: 1) be 
based on studies measuring HFI using an experience-based scale,4 2) be 
peer reviewed, and 3) include child intellectual, social, and/or psycho-
emotional behavioral outcomes. Studies were also selected based on 
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backward and forward Pubmed citation searches and from the authors’ 
files. After review of the abstracts, a total of 26 studies were selected 
based on our inclusion criteria. Unless otherwise indicated, all studies 
included adjusted for potential socioeconomic and demographic 
confounders. Previous reviews3 were included as supporting evidence. 
 
Figure 1. Household Food Insecurity as a Mediator of the Influence of 




All studies included were observational, with the great majority being 
cross-sectional and conducted in the US. The presentation of results that 
follows is broken down into three sections. The first section examines the 
influence of HFI on child psycho-emotional and social development as well 
as on academic outcomes controlling for key socioeconomic confounders. 
The second section examines the influence of HFI on maternal 
depression. The third section tests the hypothesis that the relationship 
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between HFI and child development is not confounded by poverty but 
rather that HFI and parental characteristics mediate the relationship 
between poverty and suboptimal child development outcomes.  
 
Household Food Insecurity and Child Psycho-Emotional, Social, and 
Academic Development 
Qualitative research has shown that HFI in US households are likely to 
have a strong psycho-emotional impact on children and that these impacts 
are long lasting.5,-10 As shown in this section, these findings have been 
corroborated with epidemiological studies.  
 
Cross-sectional Studies 
Cross-sectional US-based studies have consistently shown independent 
associations between HFI and a series of child psycho-emotional and 
academic indicators. These findings are present, despite the fact that 
studies have used different HFI scales, including the HFSSM,12-17 the 
HFSSM food sufficiency item,11,18 and the Community Childhood Hunger 
Identification Project (CCHIP) scale.19,20 Findings from the Children’s 
Sentinel Nutrition Assistance Program (C-SNAP, now called Children’s 
HealthWatch) study showed that 4- to 36-month-old children living in food 
insecure households were more likely than their food secure counterparts 
to be identified by their caretakers as being at increased developmental 
risk based on the Parent’s Evaluation of Developmental Status (PEDS) 
scale, even after controlling for maternal depression and other 
confounders.14 
A cross-sectional study conducted in Arkansas, Louisiana, and 
Mississippi found, after adjusting for confounders, that 3- to 8-year-old 
children had lower physical function and 12- to 17-year-olds had lower 
psychosocial function if they lived in food insecure households.13 Black, 
but not white, youth living in food insecure households scored lower in 
both physical and psychosocial function compared with their counterparts 
living in food secure households.13 A US multistate study found that, 
based on teachers’ reports, food insecure children were more likely to be 
hyperactive and to be either late or absent from school.20 A study 
conducted in Pittsburgh found that aggression and anxiety, as reported by 
a parent based on the Pediatric Symptom Checklist, were strongly 
associated with HFI among 6- to 12-year-old children, although this 
association was not controlled for potential confounders.19 A survey 
conducted in Massachusetts found that severe HFI was associated with 
problem internalization among preschool- and school-aged children, and 
among the latter it was also associated with more anxiety/depression.21 
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Whitaker et al22 analyzed factors associated with HFI using cross-
sectional data collected from low-income households located in 18 cities in 
the US. About half of the women respondents were black (51%), 23% 
were Hispanic, and the rest belonged to other ethnic/racial groups. 
Respondents’ children were 3 years old on average. Based on the 
HFSSM (adult items), 71% of the households were food secure, 17% were 
marginally food insecure, and 12% were food insecure. Multivariate 
analyses showed that the percentage of women with clinical depression 
and anxiety symptoms was 17% among food secure, 21% among the 
marginally food insecure, and 30% among the food insecure (p<0.05). 
Among children there was also a dose-response relationship between HFI 
and child behavioral/mental health problems, 23% vs. 31% vs. 37%, 
respectively (p<0.05). In this study behavioral/mental health problems 
were defined as aggressiveness, anxiety, depression, lack of 
concentration, and/or hyperactivity.  
Results from the third US National Health and Nutrition 
Examination Survey (NHANES) results show that 6- to 11-year-old 
children from food insufficient (vs. food sufficient) households had lower 
arithmetic scores and were more likely to have repeated a grade, to have 
seen a psychologist, and to have more difficulty getting along with their 
peers. In this study, a child was classified as living in a “food insufficient” 
household if the respondent to the family questionnaire reported that the 
family either “sometimes” or “often” did not get enough food to eat. In 
addition to the latter two outcomes, food insufficient adolescents were also 
more likely to be have been suspended from school.11 NHANES-III 
analyses also revealed that 15- to 16-year-old youth from food insufficient 
households were more likely to have experienced dysthymia, thoughts of 
death, a desire to die, and suicide attempts.18 
 
Longitudinal Studies 
Longitudinal structural equation models (SEM) applied to the US Early 
Childhood Longitudinal Study birth cohort (ECLS-B) data showed that HFI 
at 9 months of age predicts lower maternal attachment and lower mental 
development at 2 years of age. In this study, HFI was assessed with the 
10 adult items from the HFSSM. For both outcomes, this association was 
mediated by maternal depression and poorer parenting practices at 9 
months.15 Another analysis of the ECLS-B examined whether persistent 
and/or intermittent adult food insecurity vis-à-vis persistent food security 
had a negative influence on toddler’s mental and motor development at 2 
years.23 Persistent HFI was defined as living in a food insecure household 
at both 9 months and 2 years. Intermittent food insecurity referred to 
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households in which children were either food insecure only at 9 months 
or only at 2 years. Researchers found that intermittent HFI (i.e., HFI at 2 
years but not at 9 months) predicted lower mental development scores at 
2 years (assessed with a modified version of the Bayley mental scale) 
compared with persistently food secure households, especially among 
girls. Unexpectedly persistent HFI was not associated with mental 
development scores. The authors speculate that it is possible that mothers 
living in persistently food insecure households developed useful coping 
strategies to deal with this situation. Thus, toddlers may be buffered 
against the negative influence of persistent HFI through adults’ favorable 
coping mechanisms. When HFI becomes an intermittent condition, it is 
possible that it becomes more difficult for caregivers to understand how to 
have consistent access to needed social and health benefits and services. 
In this study, HFI (persistent or intermittent) was not associated with 
toddlers’ motor development. 
A longitudinal analysis of the US Early Childhood Longitudinal 
Study kindergarten cohort (ECLS-K) data documented that HFI is likely to 
impair child academic and social development, although several effects 
may be gender-specific.12 HFI in kindergarten predicted lower math scores 
and social skills in third grade among girls but not boys. Likewise, girls 
(but not boys) from persistently food insecure households (i.e., those that 
were food insecure both at kindergarten and third grade) had lower 
increases in reading scores compared with their persistently food secure 
counterparts. Children (both girls and boys) living in households that were 
food secure in kindergarten and then became food insecure by third grade 
had lower increases in reading scores compared with children whose 
households were persistently food secure. Transitioning from food 
insecurity to food security during the same period of time was associated 
with improved social skills among girls only.12 However, a subsequent 
longitudinal analysis of the ECLS-K data that extended the period under 
study until fifth grade did not corroborate this finding.16 This study, 
however, did find that girls who did not experience HFI throughout 
elementary school had a significantly higher social skills composite score. 
Consistent with Jyoti et al12 this association was not found among boys. 
An intriguing finding from the Howard study16 is that transitioning from 
living in a food insecure household in first grade to living in a food secure 
household in third grade was associated with significantly lower (instead of 
higher) social skills scores. This association was not significant when this 
transition happened after third grade. It is possible that the initial period of 
transition from being food insecure to being food insecure is accompanied 
by a period of social skills “instability” as a result of changes in the status 
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quo and perhaps the loss of access to social and health services that the 
family was eligible for when the household was food insecure. This study 
also suggests that this transition between first and third grades was 
specifically associated with poorer child self-control behaviors (e.g., 
respecting the property of others and controlling temper) and approaches 
to learning (e.g., attentiveness, task persistence, eagerness to learn) 
scores but was not related to externalizing behaviors (e.g., arguing, 
fighting, getting angry). Thus, future studies need to examine specific sub-
domains of the social skill construct and not simply base conclusions on 
composite scores.     
A recent US 2-year follow-up study found that persistent HFI, 
between 4 and 14 years old and 5 and 16 years old, increased 1.47 times 
the risk of internalizing problems and 2.01 times the risk of externalizing 
problems.24 In contrast with the study by Howard,16 children living in 
households that transitioned from food security at baseline to food 
insecurity at follow-up were 1.78 times more likely to internalize problems. 
The lack of agreement on HFI “transition” findings between the work of 
Slopen et al24 and that of Howard16 may be related to differences in 
sample characteristics, age of children, and/or analytical approaches.  
In sum, the studies reviewed in this section strongly suggest that 
HFI, independently of socioeconomic status, represents not only a 
biological but also a psycho-emotional and developmental challenge to 
children exposed to it. This, in turn, is likely to translate into poor academic 
performance and intellectual achievement later on in life. All of these 
studies were conducted in the US, and the great majority included 
racial/ethnic minority children.  
Household Food Insecurity and Maternal Depression 
Maternal depression has been identified as a risk factor for suboptimal 
child development. It is possible that women who are depressed are less 
likely to stimulate and engage with the development of their children.  
Epidemiological studies have consistently found an independent 
association between HFI and maternal depression.25,26 Pregnant women 
from North Carolina who lived in food insecure households (vs. food 
secure households) were more likely to have higher levels of perceived 
stress, trait anxiety, and depressive symptoms.25 These relationships were 
dose-response as a function of HFI severity. Pregnant Latinas living in 
Connecticut were also more likely to have elevated levels of depression 
symptoms if they lived in food insecure (vs. food secure) households.26 As 
previously indicated, data from the ECLS showed that HFI at 9 months of 
age was associated with maternal depression, which in turn mediated the 
association between HFI and poorer health and mental development and 
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obesity outcomes at 2 years of age.15,27 The C-SNAP (Children’s 
HealthWatch) study found that maternal depressive symptoms were 
associated not only with HFI but also with worse child health indicators 
and less likelihood to remain enrolled in a food assistance program.28 The 
study conducted by Whitaker et al22 also found that HFI was 
independently and positively associated, in a dose-response fashion, with 
maternal clinical depression and anxiety symptoms. As previously 
reported, this study showed a dose-response relationship between HFI 
severity and child behavioral/mental health problems (e.g., 
aggressiveness, anxiety, depression, lack of concentration, and/or 
hyperactivity) among children who were 3 years old on average. 
Findings from the US longitudinal study “Rural Families Speak,” 
which was based on structural equation models, identified a recursive 
(bidirectional) relationship between HFI and maternal depression 
measured with the HFSSM and Center for Epidemiologic Studies 
Depression Scale (CES-D) scale, respectively.29 This study includes 
women from 16 states in the US with at least one child under 13 years of 
age. Findings from this study are consistent with those from the mixed-
methods study by Lent et al.30 
The studies previously reviewed clearly indicate that the material 
hardship of food insecurity has been consistently associated with 
suboptimal cognitive, behavioral, and psycho-emotional outcomes of 
children. The evidence also consistently demonstrates an association 
between HFI and poor maternal mental health outcomes. Because poor 
maternal mental health is likely to lead to poor parenting skills and 
suboptimal child development, then the questions become: Does HFI lead 
to poor mental health outcomes of caregivers? Does the opposite happen 
(i.e., Do poor maternal mental health outcomes lead to HFI)? Or is this a 
bidirectional relationship as suggested by Huddleston-Casas et al?29 
These questions are important to answer because, as indicated in the 
discussion section, how we go about intervening to improve child 
development may be quite different depending on the answers to these 
questions. 
From the child development perspective, these findings are of 
concern as maternal depression has been associated with lower quality 
care, lower quality of maternal-child interactions, decreased attachment 
with the child, and even child neglect and abuse.31 Thus, maternal 
depression may be one of the factors mediating the relationship of HFI 
with worse child psychosocial development. Other parental characteristics 
may also play a role as discussed below. 
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Household Food Insecurity as a Mediator of the Influence of Poverty 
on Child Development: The Role of Caregivers 
If HFI is not simply a proxy for socioeconomic status, as the evidence 
clearly indicates, then it becomes paramount to find out if and how HFI 
mediates the relationship between poverty and suboptimal child 
development. Belsky et al17 attempted to partially address these questions 
based on the E-Risk UK study. E-Risk is a nationally representative 
retrospective birth cohort study that began in 1999 with 1,116 families with 
same-sex twins aged 5 years. Follow-ups were conducted when children 
were 7, 10, and 12 years old. The study by Belsky et al17 examines the 
role of HFI, parental characteristics, and household environment on child 
development indicators assessed at 5 and/or 12 years. Children’s IQ was 
measured with the Wechsler Intelligence Scale. Children’s behavioral 
problems were rated based on measures of problem externalization and a 
conduct problem scale. Children’s emotional problems were assessed 
based on an internalizing scale, an anxiety scale, and a depression 
inventory. The household environments were assessed through material 
(income) and non-material (maternal personality and household sensitivity 
to children’s needs) indicators. Five maternal personality dimensions were 
captured, when children were aged 5 to 7 years, with the scale used: 1) 
openness to experience, 2) conscientiousness, 3) extra-version, 4) 
agreeableness, and 5) neuroticism. Household sensitivity to children’s 
needs was assessed when children were 7 to 10 years old by observers’ 
ratings of the parents’ attention to children’s needs and the physical 
(dis)organization of the home environment. Food insecurity was measured 
when the children were 7 to 10 years old with a 7-item scale derived from 
the HFSSM. Households were classified as food secure or food insecure 
based on the 5- and 12-year assessments. 
The main finding from this study was that HFI was associated with 
poorer child cognitive, behavioral, and psycho-emotional outcomes. 
However, the relationship between HFI and child IQ was no longer 
significant after adjusting for household income. Furthermore, the 
relationship between HFI and child behavior problems was no longer 
significant after adjusting for income, maternal personality, and household 
sensitivity to children’s needs. By contrast, the relationship between HFI 
and child emotional problems remained significant, albeit attenuated, even 
after adjusting for income, maternal personality, and household sensitivity 
to children’s needs. The authors concluded that, even though HFI is likely 
to be a long-term emotional stressor for children, the previously reported 
association between HFI and poorer child cognitive and behavioral 
problem indicators is likely to be (at least partially) confounded by 
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household material (income) and non-material (maternal personality, 
household organization) indicators. An alternative interpretation of these 
findings, however, is that caregivers’ personalities and household 
management skills are likely to mediate the relationship between HFI and 
poor child development. Indeed, the study conducted by Huang et al,32 
and discussed below, suggests that maternal mental health characteristics 
may mediate the relationship between HFI and child development 
outcomes. 
Huang et al32 analyzed two waves of data (1997 and 2002) from the 
US Child Development Supplement in the nationally representative Panel 
Study of Income Dynamics. The study sample included children who were 
at least 3 years old in 1997 and who were living in households with an 
income < 200% of the poverty line; this selection was made to try to 
control for income-related confounders. Children were 7.5 years old and 
11.6 years old on average in waves 1 and 2, respectively. The key 
outcome variables examined were children internalizing and externalizing 
behavior problems. The findings from three fixed effects regression 
models showed that: 1) HFI (measured with the 18-item HFSSM) was 
positively associated with both internalizing and externalizing problems 
after adjusting for survey wave, child and household head socioeconomic 
and/or demographic characteristics, and child disability status; 2) HFI was 
no longer associated with child behavioral problems after adding parental 
characteristics (stress, warmth, distress, and self-esteem) into the model, 
suggesting a mediation effect by parental characteristics; 3) HFI was 
significantly associated with externalizing problems once parental stress, 
the parental characteristic more strongly associated with child behavior 
problems, was removed from the model, suggesting a parental stress 
mediation effect. These findings suggest that parental characteristics and 
stress may mediate the impact of HFI on child behavior problems. 
However, this finding could not be confirmed by two alternative statistical 
models: 1) a lagged model including HFI in wave 1 as a predictor of child 
behavior problems in wave 2, and 2) a propensity score analysis testing 
the association between HFI and behavioral problems among children 
having the same probability of experiencing HFI in wave 2. 
An important limitation of our review is that no studies were 
identified to examine poor dietary intake as a possible mediator of the 
relationship between HFI and poor child development outcomes (see 
Figure 1). This represents a major gap in knowledge.  
To sum up, 2 prospective studies offer some degree of evidence 
that HFI is likely to mediate the relationship between poverty and 
suboptimal child development. Interestingly, 1 of the studies suggests that 
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parental stress (a strong risk factor for depression) may be an important 
mediator of the relationship between HFI and child behavioral problems32 
although this finding needs to be replicated.  
 
Discussion 
An integration of the evidence reviewed in this article strongly suggests 
that HFI is indeed a powerful stressor that is likely to have a direct and 
indirect impact on the psycho-emotional, social, behavioral, and 
intellectual development of children. Our review strongly supports the 
likelihood that the HFI experience affects child development above and 
beyond the independent effects of poverty. Moreover, our study indicates 
that the impact of HFI on child development is likely to be strongly 
influenced not only by nutritional factors but also by psycho-emotional 
issues affecting the family unit as a whole. The epidemiological findings 
are indeed confirmed by qualitative research studies on how children 
experience food insecurity.10   
Further advances in our understanding of how HFI affects the 
development of children will depend heavily on stronger conceptual 
frameworks, research designs, and statistical modeling approaches. 
Because poverty is a powerful determinant of both HFI and poor child 
development, it is crucial that researchers specify a priori the conceptual 
framework that will guide their study design and analysis. Studies are 
needed to rule out the possibility that the relationship between HFI and 
child development is totally confounded by poverty. These studies need to 
have adequate designs to find out if HFI mediates or modifies the 
relationship between poverty and poor child development. They also need 
to be adequately powered for suitable analyses, such as structural 
equation modeling, for testing mediation33 and effect modification. A 
critical mass of cross-sectional studies is already in place. Thus, it is 
strongly recommended to emphasize longitudinal cohort studies in this 
type of research. The current prospective studies available have indeed 
allowed us to make progress in our understanding in this area, but many 
questions remain. Longitudinal structural equation models (SEM) can 
provide sound conceptual-based analytical frameworks for better 
understanding the complex pathways that may explain a link between HFI 
and suboptimal child development. An example of this is the study by 
Huddleston-Casas et al29 that was able to identify a bidirectional 
relationship between HFI and maternal depression. 
Parental characteristics, including caregivers’ stress levels, are 
emerging as likely mediators of the association between HFI and child 
development. Future studies need to build upon the few studies that have 
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attempted to asses this potential and highly relevant mediation effect. 
Likewise, studies have identified child sex as a likely effect modifier of the 
relationship between HFI and child development. Parents may protect 
boys from hunger before girls. Alternatively, girls may be more subject to 
parental anxiety than boys. However, the reasons for sex effect 
modification are not fully understood, and it is likely that they are context-
specific. Thus, mixed methods approaches will be needed to gain a better 
understanding of this area of inquiry.  
Experience-based HFI scales, such as the HFSSM, provide an 
aggregate measure of the level of food insecurity experienced by the 
household. However they don’t provide information about how HFI 
differentially affects different household members. In other words, the 
measure doesn’t describe the food insecurity experience for a specific 
child in the household. Some researchers have handled this by assessing 
HFI just including the child items or the adult items of the scale. Still, this 
approach does not provide specific information for the index child, 
especially if there is more than 1 child living in the household. Inclusion of 
additional indicators will be needed to provide more specific information 
about the food insecurity experience of the index child. This information is 
crucial for understanding direct vs. nutrition-mediated effects of HFI on 
child development and overall well-being. 
US national data show that many households move in and out of 
food insecurity across time. Longitudinal studies suggest that this is a very 
dynamic process that requires frequent follow-ups to be better 
characterized. A thought-provoking finding is that moving from a food 
insecure to a food secure situation may not be immediately beneficial to 
the development of children. This is perhaps a result of a reduction in 
access to food assistance programs, as well as health and social services 
that households may have been eligible for if they had remained food 
insecure. This implies that households that have been food insecure 
previously may require continued assistance and support until they 
transition to a “stable” food secure situation. 
Finally, attention needs to be paid to the social and physical 
environments where food insecure households tend to be concentrated34-
36
 that are amenable to change (e.g., more access to affordable healthy 
foods, more safe areas to perform leisure time activities). Simply focusing 
on individual households or members living within those households is 
unlikely to be sustainable long term. Thus, the US needs to embrace 
social policies capable of improving the living conditions in the 
communities where our most vulnerable children live. 
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Policy Implications  
The first policy implication that becomes evident from our review is that 
household members who have already been exposed to food insecurity 
are likely to be in need of family support services to learn to cope 
constructively with this stressor and its mental health sequelae. Children in 
particular need to be provided with access to additional psychosocial 
stimulation to allow them to catch up to the development level of their 
better-off counterparts. In this instance, programs such as Head Start and 
WIC may be ideally poised to help address the negative consequence of 
HFI on the development of children. The WIC program has recently been 
shown to be associated with a reduction in severe HFI37 and may provide 
an ideal setting for offering mental health services or referrals to their 
clients—pregnant and lactating women and their children under 5 years of 
age. The recommendation to offer mental health services to families 
exposed to HFI is strongly supported by qualitative data.30 Our findings 
also suggest that, to prevent further developmental problems in children, 
food insecure families should have improved access to food and nutrition 
assistance programs. In 2010, only 59% of households that were food 
insecure participated in at least one federal food and nutrition assistance 
program.2 In other words, improved access to mental health and child 
development programs as well as to food assistance programs is likely to 
improve the development and well-being of children at risk of living or 
living in food insecure households.  
  
13
Perez-Escamilla and Pinheiro de Toledo Vianna: Food Insecurity and the Behavioral and Intellectual Development of Children
Published by DigitalCommons@The Texas Medical Center, 2012
References 
1. Wunderlich GS, Norwood JL. Food Insecurity and Hunger in the United 
States: An Assessment of the Measure. Washington, DC: The National 
Academies Press; 2006. 
2. Coleman-Jensen A, Nord M, Andrews M, Carlson S. Household Food 
Security in the United States in 2010. Washington, DC: Economic 
Research Service, US Dept of Agriculture; 2011. ERR-125. 
3. Ashiabi GS, O’Neal KK. A framework for understanding the association 
between food insecurity and children’s developmental outcomes. Child 
Dev Persp. 2008;2(2):71-77. doi:10.1111/j.1750-8606.2008.00049.x. 
4. Pérez-Escamilla R, Segall-Corrêa AM. Food insecurity measurement 
and indicators. Rev Nutr. 2008;21(suppl0):15S-26S. 
5. Olson CM, Bove CF, Miller EO. Growing up poor: long-term implications 
for eating patterns and body weight. Appetite 2007;49:198-207.  
6. Radimer KL. Measurement of household food security in the USA and 
other industrialised countries. Public Health Nutr. 2002;5(6A):859-864. 
7. Pérez-Escamilla R. La inseguridad alimentaria: marco conceptual e 
implicaciones para la niñez [Food insecurity: conceptual framework and 
implications for the child]. In: Vásquez-Garibay E, Romero-Velarde E, eds. 
La Nutrición Pediátrica en América Latina. Nestlé Nutrition Institute 
Workshop LATAM Vol. 1. México DF: Nestec Ltd., Vevey (Switzerland) e 
Intersistemas, S.A. de C.V. (Mexico), 2008:25-48. 
8. Sampaio MFA, Kepple AW, Segall-Corrêa AM, et al. (In) Segurança 
Alimentar: experiência de grupos focais com populações rurais do Estado 
de São Paulo. Segur Alim Nutr (Campinas, Brazil) 2006;13:64-77. 
9. Wehler CA, Scott RI, Anderson JJ. The Community Childhood Hunger 
Identification Project: a model of domestic hunger—demonstration project 
in Seattle, Washington. J Nutr Educ. 1992;24(suppl1):29S-35S. 
10. Fram MS, Frongillo EA, Jones SJ, et al. Children are aware of food 
insecurity and take responsibility for managing food resources. J Nutr. 
2011;141:1114-1119. 
11. Alaimo K, Olson CM, Frongillo EA Jr. Low family income and food 
insufficiency in relation to overweight in US children: is there a paradox? 
Arch Pediatr Adolesc Med. 2001;155:1161-1167. 
12. Jyoti DF, Frongillo EA, Jones SJ. Food insecurity affects school 
children's academic performance, weight gain, and social skills. J Nutr. 
2005;135:2831-2839. 
13. Casey PH, Szeto KL, Robbins JM, et al. Child health-related quality of 
life and household food security. Arch Pediatr Adolesc Med. 2005;159:51-
56. 
14
Journal of Applied Research on Children:  Informing Policy for Children at Risk, Vol. 3 [2012], Iss. 1, Art. 9
http://digitalcommons.library.tmc.edu/childrenatrisk/vol3/iss1/9
14. Rose-Jacobs R, Black MM, Casey PH, et al. Household food 
insecurity: associations with at-risk infant and toddler development. 
Pediatrics. 2008;121:65-72. 
15. Zaslow M, Bronte-Tinkew J, Capps R, Horowitz A, Moore KA, 
Weinstein D. Food security during infancy: implications for attachment and 
mental proficiency in toddlerhood. Matern Child Health J. 2009;13:66-80. 
16. Howard LL. Transitions between food insecurity and food security 
predict children's social skill development during elementary school. Br J 
Nutr. 2011;105:1852-1860. doi:10.1017/S0007114510005623 
17. Belsky DW, Moffitt TE, Arseneault L, Melchior M, Caspi A. Context 
and sequelae of food insecurity in children's development. Am J 
Epidemiol. 2010;172:809-818. doi:10.1093/aje/kwq201. 
18. Alaimo K, Olson CM, Frongillo EA. Family food insufficiency, but not 
low family income, is positively associated with dysthymia and suicide 
symptoms in adolescents. J Nutr. 2002;132:719-725. 
19. Kleinman RE, Murphy JM, Little M, et al. Hunger in children in the 
United States: potential behavioral and emotional correlates. Pediatrics. 
1998;101(1):E3. 
20. Murphy JM, Wehler CA, Pagano ME, Little M, Kleinman RE, Jellinek 
MS. Relationship between hunger and psychosocial functioning in low-
income American children. J Am Acad Child Adolesc Psychiatry. 
1998;37:163-170. 
21. Weinreb L, Wehler C, Perloff J, et al. Hunger: its impact on children's 
health and mental health. Pediatrics. 2002;110(4):E41. 
22. Whitaker RC, Phillips SM, Orzol SM. Food insecurity and the risks of 
depression and anxiety in mothers and behavior problems in their 
preschool-aged children. Pediatrics. 2006;118(3):E859-68. 
23. Hernandez DC, Jacknowitz A. Transient, but not persistent, adult food 
insecurity influences toddler development. J Nutr. 2009;139:1517-1524. 
doi:10.3945/jn.109.105593. 
24. Slopen N, Fitzmaurice G, Williams DR, Gilman SE. Poverty, food 
insecurity, and the behavior for childhood internalizing and externalizing 
disorders. J Am Acad Child Adolesc Psychiatry. 2010;49:444-452. 
25. Laraia BA, Siega-Riz AM, Gundersen C, Dole N. Psychosocial factors 
and socioeconomic indicators are associated with household food 
insecurity among pregnant women. J Nutr. 2006;136:177-182. 
26. Hromi-Fiedler A, Bermúdez-Millán A, Segura-Pérez S, Pérez-
Escamilla R. Household food insecurity is associated with depressive 
symptoms among low-income pregnant Latinas. Matern Child Nutr. 
2011;7:421-430. doi:10.1111/j.1740-8709.2010.00266.x. 
15
Perez-Escamilla and Pinheiro de Toledo Vianna: Food Insecurity and the Behavioral and Intellectual Development of Children
Published by DigitalCommons@The Texas Medical Center, 2012
27. Bronte-Tinkew J, Zaslow M, Capps R, Horowitz A, McNamara M. 
Food insecurity works through depression, parenting, and infant feeding to 
influence overweight and health in toddlers. J Nutr. 2007;137:2160-2165. 
28. Casey P, Goolsby S, Berkowitz C, et al. Maternal depression, 
changing public assistance, food security, and child health status. 
Pediatrics. 2004;113:298-304. 
29. Huddleston-Casas C, Charnigo R, Simmons LA. Food insecurity and 
maternal depression in rural, low-income families: a longitudinal 
investigation. Public Health Nutr. 2009;12:1133-1140. 
doi:10.1017/S1368980008003650. 
30. Lent MD, Petrovic LE, Swanson JA, Olson CM. Maternal mental 
health and the persistence of food insecurity in poor rural families. J 
Health Care Poor Underserved. 2009;20:645-661. 
31. Cook JT, Frank DA. Food security, poverty, and human development 
in the United States. Ann N Y Acad Sci. 2008;1136:193-209. 
32. Huang J, Oshima KM, Kim Y. Does food insecurity affect parental 
characteristics and child behavior? testing mediation effects. Soc Serv 
Rev. 2010;84:381-401. 
33. MacKinnon DP, Fairchild AJ, Fritz MS. Mediation analysis. Annu Rev 
Psychol. 2007;58:593-614. 
doi:10.1146/annurev.psych.58.110405.085542. 
34. Kirkpatrick SI, Tarasuk V. Assessing the relevance of neighbourhood 
characteristics to the household food security of low-income Toronto 
families. Public Health Nutr. 2010;13:1139-48.  
doi:10.1017/S1368980010000339. 
35. Melgar-Quiñonez H, Pérez-Escamilla R. Household food insecurity 
and consequences for Latino children. In: Pérez-Escamilla R, Melgar-
Quiñonez H, eds. At Risk: Latino Children’s Health. Houston, TX: Arte 
Público Press; 2011:179-200. 
36. Dhokarh R, Himmelgreen DA, Peng YK, Segura-Pérez S, Hromi-
Fiedler A, Pérez-Escamilla R. Food insecurity is associated with 
acculturation and social networks in Puerto Rican households. J Nutr 
Educ Behav. 2011;43:288-294. 
37. Metallinos-Katsaras E, Gorman KS, Wilde P, Kallio J. A longitudinal 
study of WIC participation on household food insecurity. Matern Child 




Journal of Applied Research on Children:  Informing Policy for Children at Risk, Vol. 3 [2012], Iss. 1, Art. 9
http://digitalcommons.library.tmc.edu/childrenatrisk/vol3/iss1/9
